IT is not necessary here to discuss the function of a catalyst in general terms, beyond saying that it is a substance usually specific in each case, which may enormously accelerate the progress of a chemical reaction, even when present in extremely low concentrations. This definition is somewhat narrow, but will suffice. In terms of physiology the most familiar example of catalysis is the action of enzymes.
The property of catalysis has frequently been attributed to medicinal waters in explanation of their curative effects, withoat any definite indication of the type of physiological process which may be facilitated by such action. It has been invoked mostly in cases in which the constituents of the waters were in quantity or kind insufficient to warrant otherwise clear conclusions as to why they act.
Experimental data are accumulating around the Harrogate waters, indicating well-marked mass effects of various constituents, but it is generally conceded that a complete explanation of their effects must include the r6le of the catalyst. One example of catalytic activity is studied in this paper.
Various observers have directed their attention upon the catalytic action of mineral waters, or some unidentified constituent of them, in the decomposition of hydrogen peroxide, by which molecular oxygen is produced: 2H11202=2H20 + 02.
Billard and Mougeot [1] , by the method previously recommended by Gl6nard, measured this effect at Royat. A known volume of hydrogen peroxide was added to suitable quantities of mineral water from the various springs, and after twenty-four hours' incubation at 370 C. the undecomposed peroxide was determined by titration with standard permanganate. Plain water with hydrogen peroxide provided a control. Positive results were reported, which were not due to the alkalinity of the waters. The force of this last statement lies in the fact that hydrogen peroxide is unstable in alkaline solution.
In a further paper by the same authors [2] the time-function of the reaction was investigated, and it was shown that the time-curve of decomposition of hydrogen peroxide was similar to that obtained when the reaction was promoted by organic catalase. The catalytic activity of the Saratoga water was examined by Baudisch and Davidson [3] . It was found to have a high value and was retained even in the bottled state providing oxygen was excluded. Primarily it depended on the ferrous content which was stated to be probably in the form of complex ions, but independent of carbon dioxide. Schoeller and Rothe [4] , experimenting with Karlsbad water, considered the catalytic action to be due to ferrous and bicarbonate ions. The action of Wiesbaden water on hydrogen peroxide was studied by Fresenius, Eichler and Lederer [5] . Ageing decreased the catalytic power of the water which initially varied with its pEI value. Artificial waters containing manganese and iron were effective. The relation between activity and iron and manganese content was further noted by Gaisser [6] .
The method adopted for investigating the catalytic effect of various Harrogate waters on the decomposition of hydrogen peroxide was as follows: A 250 c.c. quantity of the water to be examined was heated in the thermostat to 370 C., in which it remained during the course of the experiment, 10 c.c. of hydrogen peroxide (made by diluting Merck's perhydrol to 10 per cent. with distilled water) were added and shaken. Five minutes were allowed to elapse before the first measurement in order that any initial oxidation might be complete. Thereafter, periodically, 25 c.c. amounts were withdrawn and titrated with permanganate solution. The progress of the reaction could thus be followed.
Control experiments using distilled water and hydrogen peroxide showed it to be unnecessary to make any correction.
Catalytic effect of the Chloride of Iron water. The analysis of this water has frequently been publisbed, and it is perhaps only necessary here to give the following data, which, in inorganic solutions, are those known to influence the reaction in question. 
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A semi-parabolic curve may be drawn from these figures, which however is sufficiently shallow to make the average hourly rate during four hours a convenient index of the catalytic power of the water. The type of curve varies somewhat. In the case of the strong sulphur waters, the rate is slightly accelerated during the course of the reaction, but the same duration of experiment was observed throughout.
In the above the hourly rate is 22 0. This is called the index.
A similar experiment was conducted with Chloride of Iron water which had been boiled for thirty minutes under a reflux condenser, to avoid loss by evaporation. The pH was then 7 95 and the hourly rate was 11 1. In this case we find that the process of boiling reduced the catalytic rate to one-half in spite of the more favourable pH reaction.
When the water was boiled and filtered, but made to the original volume by the addition of distilled water, the index fell to 2 13. After exposure to the atmosphere overnight in an open flask and subsequent removal of the precipitate, a value 13 6 was obtained.
These results show that the Chloride of Iron water when fresh, although its reaction is acid, is most active in catalysing the decomposition of hydrogen peroxide. Exposure to air or boiling largely destroys the power. Physicians agree on the advisability of prescribing a medicinal water in its fresh condition.
Effect of the Old Sulphur water.
Any line of investigation of the Harrogate waters would be incomplete without a reference to this spring on which the reputation of the Spa so largely has rested. It has been the instrument of most of the physiological and pathological researches carried out at Harrogate. When hydrogen peroxide is added to a sulphur water the sulphide is oxidized with the liberation of free sulphur. The reaction is complete within a minute or two, so the initial permanganate titration was delayed for five minutes after mixing as previously stated. This precipitated sulphur was found to have no appreciable effect in promoting decomposition of peroxide.
The catalytic index for the Old Sulphur water was 14 -75, which decreased to 24 8 after boiling.
Other waters were examined in the same way and are reported in the table below.  General table. -The figures represent parts per million. In the first column the value for " total solids " is given, in order that the reader may judge the degree of salination of each. It is natural to look for a proportional relationship between the catalytic power and some factor or constituent of the water. The values most likely to afford such a relationship are pH, iron or manganese.
The pH of every sample has not been measured, but it can be stated that owing to the large amount of carbon dioxide present in the fresh conditions they are all less than seven. Such variations as are found are quite inadequate of themselves to explain the large difference in catalytic power. The iron also, taken alone, is insufficient to account for them. Moreover, the small iron content of the sulphur water series renders it improbable that in these waters there is a quantitative relationship depending on iron.
In many of the above cases the manganese appears to have some bearing in so far as the inxdex and manganese content are of the same order. Perhaps the most noteworthy exception is the case of the Harlow water which possesses an index out of all proportion to its iron-manganese content. At the present stage we are unable to decide what may be the active factor or factors, but in view of the results obtained and having regard to experimental work on the Old Sulphur water to which reference is made later, it is hoped that further study will be made of the metabolic effects of others and particularly the Crescent spring.
Effect of medicinal water plus Catalase. Catalase is an enzyme occurring in almost all living tissue which rapidly decomposes hydrogen peroxide when brought into contact. This, apparently the only function exercised by it led to an investigation of the effect of catalase and natural water together as " co-enzymes." Mougeot and Aubertot [7] have experimented with the same object on French sources.
The enzyme was prepared from pig's liver by maceration with sand and water. After centrifuging to remove the grosser suspensoids, a little toluene was added, which acts as a preservative and does not inhibit the enzyme. A very dilute filtered solution, freshly made from the stock, was used.
Before proceeding further, certain conditions affecting the action of catalase may be mentioned, which are of importance in interpreting the results.
(i) The optimum pH for catalase is seven, but no attempt was made in any of these experiments to adjust or maintain any particular pH value.
(ii) During its activity the enzyme itself is destroyed according to the equation governing monomolecular reactions. Preliminary experiments were carried out by JAN.-PHYS. MED. 2 * adding 1 c.c. catalase to the hydrogen peroxide solution as before. Titrations were made every five minutes. The results are averages of three experiments.
Permanganate value of the hydrogen peroxide decomposed
In 5 minutes ...
10.75
In next 5 minutes ... 2.00 In neext 5 minutes ... 0.67 In next 5 minutes ... 0.00
The rapidly decreasing figures show the catalase is completely destroyed in fifteen minutes. Further quantities of catalase may be added to the same solution and the experiment repeated until all the hydrogen peroxide has been decomposed.
(iii) The presence of salts adversely affects the catalase reaction. Physiological saline (i.e., 0 9 per cent. sodium chloride) was compared with distilled water. To each was added the hydrogen peroxide and catalase as before. 
amount of hydrogen peroxide destroyed
These results show that under these conditions of concentration, &c., the salt inhibits the effect of catalase by 65 per cent.
The activity of catalase under these experimental conditions persisted only fifteen minutes. This duration of time was chosen as the standard in the following series. Temperature and quantities were observcd as before.
In every case an experiment consisted of three parallel tests (a) Hydrogen peroxide in distilled water to which was added 1 c.c. of the catalase solution. This served to indicate the strength of the catalase.
(b) Hydrogen peroxide in the natural water without addition of catalase.
(c) Hydrogen peroxide in the natural water plus 1 c.c. of catalase.
In the following table are given the results, each being the average of not less than three and sometimes six experiments, obtained with various waters, calculated to percentages (i.e., the effect of the catalase alone being called 100). 
Catalase in
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The actual value of the figures in the second column relative to that in the first is of no importance as it merely depends on the strength of catalase used. It was not convenient to standardize the latter. Also various strengths were used with the same water and the results averaged. Now supposing the catalase and the mineral water each acted independently we should expect the sum of figures in column 1 and 2 to equal that in 3. In the majority of cases this figure is less than the sum and we must conclude there is an antagonism either due to the" salt effect" previously discussed, or other unknown factor.
In two cases, however, viz., the Crescent and the Magnesia, the combined effect is greater than the sum of the two separate effects; the action of the organic catalase is augmented. We do not know as yet the whole significance of these facts.
It has recently been suggested by Dr. D. Brown [8] , by reason of its effect in promoting protein metabolism that the Old Sulphur water stimulates the xanthine oxidase of the liver. This oxidase is necessary in the oxidation of purins in the body.
When purins are oxidized hydrogen peroxide is formed in the process. The function Section of Physical Medicine 325 of the catalase is to remove this hydrogen peroxide which otherwise destroys the xanthine oxidase, and so inhibits the metabolism of purins.
It is here suggested that the mineral water may assist the catalase in its normal function and by more prolonged action thus exert its known influence in the metabolism of protein partly by this mechanism.
SUMMARY. (1) The Harrogate waters in vitro act as catalysts in promoting the decomposition of hydrogen peroxide.
(2) They are most effective in the fresh condition.
(3) Some inhibit the action of organic catalase but two are definitely favourable in increasing its action.
(4) The Crescent water possesses the highest catalytic index and it is also the most pronounced stimulant of catalase. It is suggested that the metabolic effect of this water might be investigated as an interesting line of research.
(5) Reference is made to an hypothesis by which the catalytic function in the body may be explained.
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Spondylitis in Twins
The twins are males, aged 31.
(1) F. D. The condition began twelve years ago with pain described as sciatica, followed by progressive stiffness of spine, shoulders -and hips. Present condition.-Syndrome of rhizom6lique spondylitis (Marie-Striimpell type). Rigidity accentuated in spine and shoulders, less in hips. Osseous and tendon reflexes increased, especially in upper limbs. Atrophy of pectoral muscles and diminished chest expansion. Skiagram shows lipping of vertebre.
(2) H. D. Fi 'rst noticed pain in back four years ago. Upper part of spine and right shoulder now involved. No symptoms of involvement of nervous system. Skiagram shows commencing lipping of vertebra.
Discussion.-Dr. A. P. CAWADIAS said that in these patients the unknown external atiological factors (no infection has been found) acted on individuals who showed the same constitutional predisposition, being twins. The first result of this interaction of external and of constitutional factors had probably been a disturbance of the regulators of metabolism of bones and joints (endocrines ?, vegetative nervous system ?). The end-result of these disturbances were osteo-arthritic lesions localized in one shoulder and spine in one case, in both shoulders, both hips and spine in the other case, which thus showed the anatomo-clinical picture designated, since Pierre Marie, as rhizomelic spondylitis. To enter into discussions as to the pigeon-holing of the anatomo-clinical lesions meant to lose sight of the real basic problem, namely, the physio-pathology of the condition, and thus to lose sight of the indications of therapeutical handling.
The problem of chronic rheumatism must not be tackled at the periphery, that was to say in the lesions of the joints, which, as he (Dr. Cawadias) had concluded from a great number of post-mortem examinations, were always mixed, and thus did not lend themselves to a hard-and-fast anatomical classification, but at the centre, namely at the metabolic disturbances governing these lesions. These metabolic disturbances were in their turn determined by a constellation of atiological factors, external as well as constitutional, a constellation which varied for each individual patient, and did not allow of any hard-andfast Eetiological classification.
Dr. C. W. BUCKLEY said that these cases were of great interest as demonstrating the importance of the " soil " factor in arthritic conditions. He deprecated the use of the term " rhizomelic " as being obsolete. There were two principal types of spondylitis with clearly
